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Abstract
Objective: Guidelines for initiating HIV treatment are regularly revised. We explored how physicians in France have applied
these evolving guidelines for ART initiation over the last decade in two different situations: chronic (CHI) and primary HIV-1
infection (PHI), since specific recommendations for PHI are also provided in France.
Methods: Data came from the ANRS PRIMO (1267 patients enrolled during PHI in 1996–2010) and COPANA (800 subjects
enrolled at HIV diagnosis in 2004–2008) cohorts. We defined as guidelines-inconsistent during PHI and CHI, patients
meeting criteria for ART initiation and not treated in the following month and during the next 6 months, respectively.
Results: ART initiation during PHI dramatically decreased from 91% of patients in 1996–99 to 22% in 2007 and increased to
60% in 2010, following changes in recommendations. In 2007, however, after the CD4 count threshold was raised to 350
cells/mm3 in 2006, only 55% of the patients with CD4#350 were treated and 66% in 2008. During CHI, ART was more
frequently initiated in patients who met the criteria at entry (96%) than during follow-up: 83% when recommendation to
treat was 200 and 73% when it was 350 cells/mm3. Independent risk factors for not being treated during CHI despite
meeting the criteria were lower viral load, lower educational level, and poorer living conditions.
Conclusion: HIV ART initiation guidelines are largely followed by practitioners in France. What can still be improved,
however, is time to treat when CD4 cell counts reach the threshold to treat. Risk factors for lack of timely treatment
highlight the need to understand better how patients’ living conditions and physicians’ perceptions influence the decision
to initiate treatment.
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Introduction
Combined antiretroviral therapy (ART) has substantially
reduced morbidity and mortality in HIV-infected individuals
since its introduction in 1996 [1,2]. For more than a decade expert
panels have provided guidelines for the treatment of HIV
infection. The guidelines have evolved rapidly, reflecting the
remarkable improvements in HIV therapeutics over time. From
guidelines based mostly on expert opinion, the current guidelines
are now evidence-based recommendations. HIV treatment guide-
lines are reviewed regularly and new recommendations are
published based on research progress in the field. Although expert
guidelines represent the best available evidence, concordance with
guidelines is voluntary.
At the beginning of the HAART era in 1996, treatment
initiation in chronically HIV-infected patients was largely recom-
mended in France [3]. In 2002, with the growing awareness of the
toxicity of the available HIV medications themselves, the threshold
for initiation of therapy for asymptomatic chronically infected
patients shifted to a CD4 cell count below 200 cells/mm3 [4,5]. In
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2006, the CD4 cell cut-off was kept at 200 cells/mm3 [6,7], but
more evidence supporting the benefit of sustained ART in
asymptomatic patients with CD4 count 200–350 cells/mm3
emerged [8]. In 2008, prompted by results from randomized
trials [9,10], ART initiation was firmly recommended in HIV
asymptomatic chronically infected patients with CD4 cell count
less than 350 cells/mm3 [11,12]. Since 2010, the cut-off has been
raised to CD4 count between 350 and 500 cells/mm3 [13,14].
This modification was based on cumulative observational cohort
data suggesting benefits of ART in reducing AIDS- and non-
AIDS-associated morbidity and mortality [15,16,17,18]. Interna-
tionally, the French recommendations of 2010 [13] are similar to
the latest US guidelines of 2012 [19], which raised the treatment
initiation level to ,500 cells/mm3.
The 2010 WHO guidelines [20] still recommend starting ART
in all patients with a CD4 count ,350 cells/mm3. The new
European AIDS Clinical Society (EACS) guidelines [21] as well as
the British (BHIVA) recommendations [22] continue to recom-
mend treatment initiation at a threshold of 350 cells/mm3.
However, as in France, ART is recommended when the CD4
count is below 500 cells/mm3, or even sooner for pregnant women
and people with comorbidities such as HIV-associated kidney
disease, neurocognitive impairment, human papillomavirus
(HPV)-associated cancers (e.g., anal or cervical cancer), hepatitis
B or C coinfection.
Most countries do not have systematic recommendations
regarding treatment initiation during primary HIV infection
(PHI). In the US guidelines, treatment initiation during PHI is
obligatory only if the patient is pregnant. In France, initially no
specific recommendations were made for PHI before 2002; since
then specific recommendations are regularly published, and are
based on CD4 count, the presence of more than 3 clinical
symptoms, severe neurological abnormalities or pregnancy. What
has changed in the last decade is the CD4 cell count for treatment
initiation: the CD4 cut-off was raised from 200 to 350 cells/mm3
in 2006 and since 2010 ART initiation has been recommended at
a CD4 count below 500 cells/mm3, as in chronic infection.
Moreover, in the early era of cART, because of concerns
regarding toxicity, PHI treatment was recommended for 18–24
months only. Treatment interruption has not been recommended
since 2008.
The aim of this study was to explore how physicians in France
have applied clinical practice guidelines for antiretroviral therapy
initiation during the last decade in two different situations:
primary HIV infection (PHI) and chronic HIV infection
(CHI). Data came from two long-term follow-up studies: the
ANRS PRIMO [23] since 1996 and the COPANA cohort since
2004 [24].
Patients and Methods
ANRS PRIMO and ANRS COPANA Design
The ANRS PRIMO cohort is the largest cohort of HIV patients
enrolled during PHI. A total of 1267 HIV-1-infected adults were
enrolled between June 1996 and December 2010 in 85 hospitals in
France. Primary infection was confirmed by an incomplete
Western blot, or detectable p24 antigenemia or detectable plasma
viral load with a negative or weakly reactive enzyme-linked
immunosorbent assay (ELISA), or an interval of less than 6 months
between a negative and positive ELISA test. Clinical and
biological data were collected at Day 0, months M1, M3, M6
and every 6 months thereafter [23].
The ANRS COPANA study enrolled 800 patients newly
diagnosed with HIV between 2004 and 2008, in 36 hospitals in
France [24]. The interval between HIV diagnosis and enrolment
could not exceed one year (the median time was 4.3 months).
Clinical and biological examinations were performed at enrolment
and every 6 months. Socio-professional characteristics (employ-
ment (regular job, occasional, unemployed), educational level
(primary, high school, university), living conditions (living alone,
with a partner, at family’s place, at friends’ place) were collected in
both cohorts.
In both studies patients had to be antiretroviral-naı¨ve at
enrollment. All the participants gave informed written consent
and the two studies were approved by the Paris-Cochin Ethics
Committee. No specific recommendations for treatment initiation
were given in these 2 cohorts, apart from regularly revised
recommendations.
Outcomes of Interest
Guidelines-concordant clinical practice was studied in 2
different situations: ART initiation during primary-HIV infec-
tion (PHI); and during chronic-HIV infection (CHI).
In order to evaluate guideline-concordant clinical practice of
ART initiation during PHI we defined time periods during which
major changes in ART initiation recommendations were made in
France: treat if CD4 count ,200 cells/mm3 in 2004; ,350 cells/
mm3 in 2006 and less than 500 cells/mm3 in 2010. No specific
recommendations were made between 1996 and 2002. We defined
as guidelines-inconsistent ART initiation during PHI the
cases of patients who met criteria for ART initiation according to
contemporary recommendations but were not treated in the
month following PHI diagnosis.
In chronic HIV infection, ART initiation guidelines evolved as
follows: ART started if CD4 count ,200 cells/mm3 in 2002 and
#350 cells/mm3 in 2008. All patients with clinical AIDS were to
be treated. Cases of patients eligible for treatment but not treated
in the next 6 months, while still on active follow-up, were
considered as guidelines-inconsistent ART initiation dur-
ing CHI.
In France, HIV guidelines are published in July and we
considered as eligible for treatment patients meeting criteria for
treatment initiation from the year that followed the change in the
recommendations. For example, the CD4 threshold was raised to
350 cells/mm3 in July 2008 for chronic patients, and we
considered as eligible for treatment a patient whose first CD4
count below 350 cells/mm3 occurred in 2009.
Statistical Analysis
The characteristics of the patients of the two cohort studies were
described. Continuous covariates were categorized according to
the median of observed values or using published cut-off values
where appropriate.
The percentage of patients treated within 1 month following
PHI diagnosis according to the calendar period and the CD4 cell
count (#350; 351–500; .500) was illustrated graphically.
ART initiation in chronic HIV infection was studied by
combining patients from the two cohorts. We defined patients
with CHI as those enrolled in the COPANA cohort and patients
from the PRIMO cohort still untreated at 6 months following PHI
diagnosis. The analysis was conducted separately depending on
whether the criteria for ART initiation were met at entry or
occurred during follow-up from Month 6.
Factors associated with guidelines-inconsistent ART initiation
were identified using the Chi2 test and the Wilcoxon rank-sum test
for dichotomous and continuous variables, respectively. The odds-
ratios (ORs) of factors associated with guidelines-inconsistent ART
initiation were estimated using a logistic regression model.
Clinical Practice and Changes in ART Guidelines
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Covariates with a P-value #0.2 were included in the multivariate
analysis.
Analysis was performed with SAS version 9.1 (SAS Institute Inc,
Cary, NC). A P-value ,0.05 was considered statistically signifi-
cant.
Results
A total of 2067 patients were included in the ANRS PRIMO
and COPANA cohorts, with a median of follow-up of 4.0 years
(IQR 1.7–7.5) and 4.4 (IQR 3.1–5.5), respectively. As expected,
the two populations differed in several baseline characteristics
(Table 1). Patients who were enrolled at PHI were predominantly
male, native French, with a higher CD4 cell count and a higher
HIV viral load than subjects enrolled during CHI. Patients
diagnosed during chronic infection were more frequently native
Africans infected through heterosexual intercourse. Low CD4 cell
count (,200 cells/mm3) was seen in 4% and 20% of patients at
PHI and CHI diagnosis, respectively. Fifty-five percent of the
patients during PHI had an HIV viral load higher than 5 log
copies/mL versus 25% during CHI. The percentage of HCV and
HBV co-infection was overall less than 5%.
ART Initiation during Primary HIV Infection, ANRS PRIMO
Cohort
ART initiation during PHI dramatically changed over time.
Before 2002, no specific guidelines were available and overall 79%
of the patients were treated in the month that followed PHI
diagnosis. Of note, the percentage began to decrease in 2000,
before official guidelines changes: 91% of the patients were treated
in 1996–1999 vs. 67% in 2000–2002 The percentage then
gradually declined to 22% in 2007, and afterwards the trend
was reversed with ART initiation during PHI gradually increasing
over time to 60% overall in 2010 (Figure 1). The same time
trends were observed when data were stratified on CD4 count
(#350; 351–500; .500). In 2010, ART was initiated in 85% of
patients with CD4 count#350 cells/mm3, 67% with a CD4 count
in the range 351–500 cells/mm3 and 47% with a CD4 count
.500 cells/mm3.
In 2006, treatment initiation during PHI was recommended if
CD4 count was ,350 cells/mm3. In 2007, only 55% with a CD4
count ,350 cells/mm3 initiated treatment, but the percentage
increased to 85% in 2010. It is interesting to note that the increase
actually began from 2005, thus anticipating the changes in
threshold that occurred in 2006. During the study period, all but
one patient with a CD4 count ,200 cells/mm3 in 2003 initiated
treatment.
ART Interruptions after ART Initiation during PHI
Between 2002 and 2007 the recommended duration of ART
after initiation during PHI was 18 to 24 months. ART
interruptions were no longer recommended afterwards. Accord-
ingly, 24 months after treatment initiation during PHI, the
probability of having interrupted ART was 45.8% [95% CI: 39.6–
52.4], 62.8% [56.4–69.2], and 4.8% [1.7–13.3] when ART had
been initiated in 1996–2001, 2002–2007 and 2008–2010, respec-
tively (Kaplan Meier estimates).
ART Initiation in Chronic HIV Infection
Here we considered chronically infected patients meeting
criteria for treatment initiation from the year that followed the
change in recommendations (n = 254). The 113 patients who met
criteria for ART initiation at study entry initiated ART more often
in the next 6 months than the 151 who attained these criteria
during follow-up (96% versus 78%, p,0.001) (Table 2). The
same tendency was observed during 2005–08 period, 109 (96.5%)
of eligible patients initiated ART at inclusion versus 55 (84.6%),
p = 0.005 of the patients who became eligible during follow-up;
This is likely due to the fact that patients meeting criteria for
treatment initiation at entry had a significantly lower CD4 cell
count (median 114 cells/mm3; IQR: 49; 165) than those who met
these criteria during follow-up (median 185 cells/mm3; IQR: 168;
196), p,0.0001. This was also the case when CD4 cell count was
the only criteria for treatment initiation (125 (73; 163) vs. 177 (161;
192) respectively). No other significant differences between the two
groups were observed after adjustment for CD4 cell count at the
time criteria for initiating treatment were met.
In 2008, the CD4 cell count for ART initiation was raised to
350 cells/mm3. The treatment initiation coverage subsequently
observed in 2009–2010 was only 73% (Table 2), which tended to
be lower than with the previous recommendations (p = 0.09).
However, the percentage of treatment initiation was higher when
the HIV viral load was.5 log copies/mL than when the viral load
was #5 log copies/mL (85% vs. 68%, p = 0.005).
Among the 254 patients meeting criteria for ART initiation, 56
had clinical AIDS and 93% of them initiated ART within the next
6 months; since 2007, all patients with clinical AIDS at entry or
during follow-up were put on treatment.
Table 3 compares the characteristics of treated versus
untreated patients in the 6 months following the time when
treatment initiation criteria were met, during follow-up. Untreated
patients had a lower HIV viral load (median 4.3 vs. 4.8 log copies/
mL, p = 0.003). Twenty-five percent versus 10% (p = 0.04) of the
patients who received guidelines-inconsistent care were followed
up in clinics with smaller enrollment (number of patients
enrolled#median). Patients with lower than university educational
level and those living at their family or friends’ place (vs. alone or
with partner) were also less likely to have timely initiation of
treatment. A gender difference was found in univariate analysis:
women were less likely to initiate ART according to recommen-
dations then men. There were no differences according to age,
occupational activity and HBV or HCV co-infection status.
African patients were not less likely than other patients to have
timely initiation of treatment.
Multivariate analysis indicated the following independent risk
factors for guidelines-inconsistent ART initiation: HIV viral load
#5 log copies/mL (OR = 2.3 95% CI (0.8; 6.7), p = 0.11),
educational level,university (OR = 3.3 (1.2; 8.8), p = 0.02), living
at their family or friends’ place (vs. alone or with partner)
(OR = 4.0 (1.4; 11.3), p = 0.01) and calendar period 2009–2010 vs.
2005–2008 (OR = 3.1 (1.1; 8.6), p = 0.03). Women were not less
treated than men in multivariate analysis (2.1 (0.7; 6.8), p = 0.19).
The clinic center effect was no longer significant. No significant
interaction was found between calendar period and all the
considered factors. Furthermore, adjustment for the cohort
(COPANA versus PRIMO) did not modify the results.
Discussion
Here we provide an insight into how practitioners have applied
guidelines for ART initiation in HIV clinical practice during the
last 15 years in France, in two contrasted situations, PHI and CHI.
We observed dramatic changes in ART initiation during PHI
over time, from 91% in 1996–99 to only 22% in 2007 and then
60% in 2010, following changes in recommendations. The overall
trend showed that concordance with guidelines was not optimal
after recommendations of ART initiation raised the CD4 cell
count to 350 cells/mm3 in 2006. There was a degree of inertia in
Clinical Practice and Changes in ART Guidelines
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applying these new guidelines, since it took more than 1.5 years
after their publication to reach just 66% of treatment initiation
coverage for patients with a CD4 cell count ,350 cells/mm3.
In CHI the same ‘‘inertia effect’’ as in PHI was observed in
2008, when ART initiation was firmly recommended in asymp-
tomatic patients with CD4 cell count ,350 cells/mm3. In 2009–
2010, the level of ART initiation in patients with CD4 cell count
#350 cells/mm3 was still suboptimal (73%); fortunately during
this period all patients with clinical AIDS or CD4 cell count #200
cells/mm3 had timely initiation of ART. Our study shows that the
practitioner’s and the patient’s perception of the need for
treatment initiation during CHI depends on whether the CD4
threshold is reached at diagnosis or during follow-up. ART
initiation was 96% in patients who had reached the CD4 cell
count threshold to treat at entry, but was less timely when the CD4
threshold was reached during active follow-up. This better
adherence to recommendations at entry than during follow-up
might be partly explained by the lower level of CD4 at entry, and/
or by less opportunity for interactions with the patient when
criteria for ART initiation are met at the first visit.
In other medical fields (cardiology, oncology, etc.), significant
gaps have also been found between clinical practice and guidelines
[25,26,27,28,29,30]. Overall, our results are similar to those
reported for the application of guidelines among patients with
other chronic diseases [26,27,31,32,33]. In diabetes, for example,
a large European project [33] compared data from 19 different
European countries. Major variations across and within countries
in guidelines application for adequate management were found. In
Table 1. Baseline characteristics of patients at enrollment in the ANRS PRIMO and COPANA cohort studies.
Enrolled during primary HIV
infection








Transmission group, % (n) ,0.0001a
Heterosexual 25.5 (323) 43.8 (350)
Homosexual/bisexual 68.2 (864) 43.5 (348)
Other/multiple/unknown 6.3 (80) 12.8 (102)
Women, % (n) 15.9 (201) 29.6 (237) ,0.0001a
Place of birth, % (n) ,0.0001a
France 82.8 (1041) 53.7 (421)
Sub-Saharan Africa 7.2 (91) 34.8 (273)
other 10.0 (126) 11.5 (90)
Age, years
median (IQR) 35.2 (29.3; 42.9) 34.8 (29.8; 43.4) 0.4b
CD4, cells/mm3
median (IQR) 519 (372; 679) 383 (238; 545) ,0.0001b
categorized, %(n) ,0.0001a
,200/mm3 3.6 (45) 19.5 (156)
200–350/mm3 16.8 (213) 23.8 (190)
351–500/mm3 26.8 (339) 26.4 (211)
.500/mm3 52.9 (670) 30.4 (243)
HIV viral load
median (IQR) 5.11 (4.47; 5.70) 4.44 (3.81; 5.02) ,0.0001b
.5 log copies/mL, % (n) 54.9 (695) 25.4 (202) ,0.0001a
Stage C 0.0 (0) 7.8 (62) ,0.0001
Hepatitis B
Ag HbS+ c 2.0 (23) 3.5 (27) 0.03
Hepatitis C
Anti-HCV antibody (+) d 3.3 (39) 4.4 (34) 0.2
achi2 test.
bWilcoxon test.
camong 1168 PRIMO patients and 763 COPANA patients with available data.
damong 1192 PRIMO patients and 764 COPANA patients with available data.
doi:10.1371/journal.pone.0071473.t001
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France, for instance, annual HbA1C testing was performed in
99% of the patients, lipid measurements in 81%, while microal-
buminuria testing was performed in only 61%. In Australia, a
large study found 67% compliance with guideline recommenda-
Figure 1. Change over time of ART initiation during primary infection according to CD4 count (#350; 351–500; .500 cells/mm3);
the ANRS PRIMO study.
doi:10.1371/journal.pone.0071473.g001
Table 2. ART initiation during the chronic stage of HIV infection according to calendar period following changes in
recommendations based on clinical stage and CD4 count; the ANRS PRIMO and COPANA cohorts.
Period of




2005–2008 CD4,200 or clinical AIDS
N= 113 N=65
ART initiation, % (n )** 96.5 (109) 84.6 (55) 0.005
2009–2010 CD4,350 or clinical AIDS
N=86
ART initiation, % (n )** 73.2 (63)
Overall
N= 113 N=151
ART initiation, % (n )** 96.4 (109) 78.1 (118) ,0.001
*chi2 test.
**in the 6 months following the date when treatment initiation criteria were met, among patients still on active follow-up.
doi:10.1371/journal.pone.0071473.t002
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tions to perform coronary angiography [26]. In the United States,
where health insurance differs from that in Europe, a large study
in the general population found that only 56% of participants with
chronic disease received the recommended medical care [32]. By
contrast, the application of recommended combinations of first-
line ART regimens according to US guidelines was explored in the
Swiss HIV cohort study and only 5% ART regimen violations
were found [34].
Barriers to adherence to practice guidelines by physicians can
be categorized as follows: barriers affecting the physician’s
knowledge (lack of awareness or lack of familiarity), attitudes (lack
of agreement, lack of self-efficacy, lack of outcome expectancy, or
the inertia of previous practice), or behavior (including external
barriers such as patient factors) [28,35]. Lack of awareness/
familiarity is unlikely to explain our results since guidelines are
made largely available in France, updates are regularly promoted,
and treatment initiation can be prescribed only by hospital
physicians. The inertia effect observed in our results might reflect
temporary lack of agreement or of outcome expectancy. Adher-
ence to guidelines was poorer in treatment of mild immunodefi-
ciency (200–350 CD4 cells/mm3) which physicians may have
considered less urgent than the treatment of more advanced
immunodeficiency (CD4,200 cells/mm3). Patients therefore
received less timely treatment in 2009–2010 than in 2005–2008.
Discrepancies between national and international recommenda-
tions may be implied as well. Currently, ART initiation is
recommended for asymptomatic HIV patients with a CD4 cell
count ,500 cells/mm3 in France and more recently in the USA,
while European AIDS Clinical Society (EACS) guidelines [21] as
well as the British (BHIVA) recommendations [22] continue to
recommend treatment initiation at a threshold of 350 cells/mm3.
A better concordance between national and international guide-
Table 3. Characteristics of patients meeting criteria for treatment initiation during follow-up in chronic infection, according to
whether treatment was initiated, or not, during the 6 following months; the ANRS PRIMO and COPANA cohorts.
Characteristics when treatment initiation
criteria were met
Treated within 6 months
n=118
Not treated within 6
months n=33 p-value Adjusted*OR (95% CI) p-value
HIV-RNA viral load1
#5 log copies/mL, % (n) 64.4% (76) 78.8% (26) 0.12 2.3 (0.8; 6.7) 0.11
Age, years
median (IQR) 36.1 (28.1; 42.3) 35.3 (28.5; 42.3) 0.70
Gender
Women, % (n) 11.9% (14) 27.3% (9) 0.03 2.1 (0.7; 6.8) 0.21
Sexual preference, % (n)
Heterosexual women 11.9% (14) 27.3% (9) 0.08
Heterosexual men 17.0% (20) 18.2% (6)
Homosexual/bisexual men 71.2% (84) 54.6% (18)
Country of birth, % (n)
Sub-Saharan Africa (vs. France and other) 15.3% (18) 24.2% (8) 0.2 1.3 (0.4; 4.0) 0.60
Job, % (n)
regular/occasional 73.5% (86) 71.9% (23) 0.90
unemployed 12.8% (15) 12.5% (4)
other 13.7% (16) 15.6% (5)
Living conditions, % (n)
At family’s or friends’ place 15.5% (18) 36.4% (12) 0.008 4.0 (1.4; 11.3) 0.01
(vs. alone or with a partner)
Educational level, % (n)
, university 50.9% (60) 75.0% (24) 0.02 3.3 (1.2; 8.8) 0.02
Clinic center, % (n)
Number of inclusions.median 89.8% (106) 75.8% (25) 0.04 0.8 (0.2; 2.6) 0.7
Hepatitis B co-infection, % (n)
Ag HBs + 2.7% (3) 0.0% (0) 1
Hepatitis C co-infection, % (n)
Positive HCV serology 2.7% (3) 6.7% (2) 0.30
Cohort
COPANA vs. PRIMO 46.6% (55) 42.4% (14) 0.67
Calendar period
2009–2010 (vs. 2005–2008) 53.4% (63) 69.7% (23) 0.09 3.1 (1.1; 8.6) 0.03
*Odds Ratio for not initiating ART, adjusted for viral load, gender, country of birth, living conditions, educational level, clinic center size and calendar period.
The % (n) are based on the number of subjects with available covariate values.
doi:10.1371/journal.pone.0071473.t003
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lines might improve practitioners’ responsiveness to implementa-
tion of guidelines.
In our study, patients with guidelines-inconsistent ART
initiation had a lower HIV viral load. It appears that a viral load
,5 log copies/mL led some physicians to delay ART initiation,
even when the CD4 threshold was reached. Similar results were
found in the Swiss cohort when exploring adherence to
recommended combinations of first-line ART regimens according
to US guidelines [34]. In addition to physician-linked factors, our
study identified some patient-related parameters that might be
predictive of non-compliance with guidelines. These patient-
related risk factors were living at friends’ or family’s place, and a
lower educational level. These social conditions might reflect
psychosocial frailty already identified as a risk factor of poor
adherence to ART [36,37]. In France, access to HIV drugs and
related care is free and in our study we did not find that an
economic barrier such as unemployment was a risk factor for not
receiving timely treatment.
These social parameters may influence the patient’s but also the
physician’s perception of the need for treatment. The Swiss cohort
study found different results, but investigated not treatment
initiation but rather adherence to recommended first-line
regimens: more educated patients were more often treated with
a regimen at odds with the guidelines [34]. The Swiss study also
identified gender differences, with women being more at risk of
ART regimen violation than men. In our study, women did not
receive less timely treatment than men, after controlling for
confounders.
It is important to note that systematic reviews and practice
guidelines are population-centered and not patient-centered,
which makes individual treatment decisions not as easy as might
be hoped. Furthermore, before the drawing up of evidence-based
recommendations, there is clinical practice experience. In this
study, we observed a subset of patients who were treated in
anticipation of changes in recommendations or whose treatment
even led to such changes (53% of the patients with a CD4 count in
the range of 351–500 were under treatment in 2009 in the
PRIMO cohort before issue of the 2010 recommendation to treat
below a CD4 count of 500 cells/mm3).
These two large observational cohorts provide a realistic picture
of clinical practice and an insight into real-world antiretroviral
initiation patterns. In France, ART can only be initiated by
physicians working in hospitals. In our study most centers were
academic ones, and we lacked power to assess potential differences
between academic and non academic centers. We had too few
other details about the health provider (age, sex, years of medical
experience, etc.) to investigate provider-related factors. Another
limitation was the lack of routine recording of the reasons for not
initiating ART. A specific study of the reasons for nonadherence to
guidelines might shed light on the problem so that more effective
interventions can be implemented to overcome barriers that
prevent physicians from adhering to guidelines, as in [38].
In conclusion, guidelines for initiation of ART in HIV infection
are largely followed by practitioners in France. There is, however,
room for improvement in the time to treatment when CD4 cell
counts reach the threshold to treat. Risk factors for not receiving
timely treatment highlight the need for better understanding of
how patients’ living conditions and physicians’ perception
influence the decision to initiate treatment. In the new area of
treatment as prevention (TasP) [39], practitioners are facing a big
conceptual change. In the future, the success of TasP will also
depend on the achievement of high rates of coverage and
adherence to guidelines.
The ANRS PRIMO and COPANA cohorts are funded by the
ANRS. No current external funding sources for this study.
Acknowledgments
We thank all the patients and physicians participating to the ANRS
PRIMO and COPANA cohort; T Feitoza, A Essabbani, N Aittahar, F
Boufassa, L Corvi, M Ghislain, S Orr, A Persoz, L Tran, MO Wehr for
monitoring and data management and David Marsh for editing the
manuscript. The ANRS PRIMO and COPANA cohorts are funded by the
ANRS.
Members of the ANRS PRIMO and COPANA Cohorts are as follows:
-Thierry ALLEGRE, Centre hospitalier ge´ne´ral d’Aix en Provence,
Service d’He´matologie
-Jean-Michel LIVROZET, Franc¸ois JEANBLANC, Pierre CHIAR-
ELLO, Djamila MAKHLOUFI, Hoˆpital Edouard Herriot de Lyon,
Immunologie Clinique
-Christian TREPO, Dominique PEYRAMOND, Patrick MIAILHES,
Joseph KOFFI, Vale´rie THOIRAIN, Corinne BROCHIER, Thomas
BAUDRY, Sylvie PAILHES, Lyon La Croix Rousse, Services d’He´pato-
Gastroente´rologie et des Maladies Infectieuses
-Alain LAFEUILLADE, Julie ALLEMAND, Edith DANIELLI, Gise`le
PHILIP, Gilles HITTINGER, Assi ASSI, Alain RIEU, Ve´ronique
LAMBRY, Hoˆpital Font-Pre´ de Toulon, Me´decine Interne, He´mato-
Infectiologie
-Jean-Gabriel FUZIBET, Jill-Patrice CASSUTO, Miche`le QUAR-
ANTA, Hoˆpital L’Archet, Nice, Service de Me´decine Interne
-Pierre DELLAMONICA, Anne LEPLATOIS,; Alissa NAQVI,Pierre
Marie ROGER, Pascal PUJLIESE; Jacques DURANT; Eric CUA;
Matteo VASSALLO; Ve´ronique MONDAIN -MITON, Hoˆpital de
L’Archet, Nice, Maladies Infectieuses et Tropicales
-Serge TEMPESTA, Centre Hospitalier d’Antibes, Service de Me´decine
Interne
-Isabelle RAVAUX, Hoˆpital de la Conception de Marseille, Service des
Maladies Infectieuses
-Isabelle POIZOT MARTIN, Hoˆpital Sainte Marguerite de Marseille,
Unite´ d’He´matologie
-He´le`ne CHAMPAGNE, Centre Hospitalier de Valence, Maladies
Infectieuses et Tropicales
-Gilles PICHANCOURT, Centre Hospitalier Henri Duffaut d’Avignon,
Service He´matologie Maladies Infectieuses
-Philippe MORLAT, Fabrice BONNET, Isabelle LOUIS, Caroline
ASLAN, Denis MALVY, Denis LACOSTE, Noe¨lle BERNARD, Franc¸ois
PACCALIN, Mojgan BONAREK, Mojgan Marie-Anne VANDEN-
HENDE, Jean DELAUN, Sabrina CALTADO, Hoˆpital Saint Andre´ de
Bordeaux, Me´decine Interne
-Jean-Marie RAGNAUD, Michel DUPONT; Herve´ DUTRONC,
Fre´de´ric DAUCHY, Charles CAZENAVE; Audrey, MERLET, Didier
NEAU, Thierry PISTONE, Elodie BLANCHARD, Laetitia LACAZE-
BUZ, Hoˆpital Pellegrin de Bordeaux, Maladies Infectieuses.
-Jean-Luc PELLEGRIN, Isabelle RAYMOND, Jean-Franc¸ois VIAL-
LARD, Estibaliz LAZARO, Carine GREIB, Gaetane WIRTH, Severin
CHAIGNE DE LALANDE, Hoˆpital Haut Le´ve`que de Bordeaux,
Me´decine Interne et Maladies Infectieuses
-Francis SAINT DIZIER, Daniel GARIPUY, Hoˆpital Joseph Ducuing
de Toulouse, Me´decine Interne
-Martine OBADIA, Marie CHAUVEAU, Florence BALZARIN,
Hoˆpital Purpan de Toulouse, SMIT-CISIH
-Jacques REYNES, Vincent BAILLAT, Corinne MERLE, Vincent
LEMOING, Nadine ATOUI, Alain MAKINSON, Jean Marc JAC-
QUET, Christina PSOMAS, Antoine VILLADERO, Christine TRA-
MONI, Hoˆpital Guide Chauliac de Montpellier, Service des Maladies
Infectieuses et Tropicales
-Hugues AUMAITRE, Mathieu SAADA, Marie MEDUS, Martine
MALET, Ore´lia EDEN, Se´gole`ne NEUVILLE, Milagros FERREYRA,
Hoˆpital Saint Jean de Perpignan, Service des Maladies Infectieuses
-Andre´ CABIE, Sylvie ABEL, Sandrine PIERRE-FRANCOIS, Guil-
laume HURTREL, Patrick HOCHEDEZ, Guillaume AVENIN, Nicolas
VIGNIER, Bernard LIAUTAUD, Christelle BARINGTHON, CHU Fort
de France, Hoˆpital de Jour
- Isabelle LAMAURY, CHU de Pointe a` Pitre/ABYMES, Service de
Dermatologie/Maladies Infectieuses
Clinical Practice and Changes in ART Guidelines
PLOS ONE | www.plosone.org 7 August 2013 | Volume 8 | Issue 8 | e71473
-Genevie`ve BECK-WIRTH, Catherine MICHEL, Jean-Michel PE-
TER, Charles BECK, Jean-Michel HALNA, Meryem BENOMAR,
Hoˆpital Emile Muller de Mulhouse, He´matologie Clinique
-Bruno HOEN; Christine DROBACHEFF-THIEBAUT, Jean-Franc¸ois
FAUCHER, Adeline FOLTZER, Franc¸ois PARCELIER, Catherine
BOURDEAUX, Jean-Marie ESTAVOYER - Hoˆpital St Jacques de
Besanc¸on, Service des Maladies Infectieuses et de Dermatologie
-Lionel PIROTH, Marielle BUISSON, Sandrine TREUVELOT,
Hoˆpital du Bocage de Dijon, Service des Maladies Infectieuses
-Thierry MAY, Laurence BOYER, Simone WASSOUMBOU, CHU
de Vandoeuvre-le`s-Nancy, Hoˆpital de Brabois, Service des Maladies
Infectieuses et Tropicales
-Masha MOHSENI ZADEH, Martin MARTINOT, Anaı¨s MOTHES,
Anne PACHART, Hoˆpital Louis PASTEUR de Colmar, Service
d’Immunologie Clinique
-Benoıˆt MARTHA, Centre Hospitalier William Morey de Chalon Sur
Saoˆne, Service de Me´decine Interne
-David REY, Maria PARTISANI, Christine CHENEAU, Miche`le
PRIESTER, Claudine BERNARD-HENRY, Erick DE MAUTORT,
Patricia FISCHER, Service le Trait d’Union, Hoˆpitaux Universitaires de
Strasbourg
-Yazdan YAZDANPANAH, Thomas HULEUX, Faı¨za AJANA,
Isabelle ALCARAZ, Christophe ALLIENNE, Ve´ronique BACLET,
Antoine CHERET, Xavier de la TRIBONNIERE, Hugues MELLIEZ,
Agne`s MEYBECK, Bertrand RIFF, Michel VALETTE, Nathalie VIGET,
Emmanuelle AISSI, Centre Hospitalier DRON de Tourcoing, Service de
Maladies Infectieuses
-Dominique MERRIEN, Centre Hospitalier de Compie`gne, Service de
Me´decine Interne
-Georges DIAB, C H de la Haute Valle´e de l’Oise de Noyon, Service de
Me´decine
- Gilles Blaison, Mahsa Mohseni Zadeh, Martin Martinot and Anne
Pachart, Hopital Pasteur, Colmar, France
-Franc¸ois RAFFI, Be´ne´dicte BONNET, Clotilde ALLAVENA, Jean-
Philippe TALARMIN, Olivier MOUNOURY, Ve´ronique RELIQIET,
Eric BILLAUD, Cecile BRUNET, Sabelline BOUCHEZ, Nicolas
FEUILLEBOIS, David BOUTOILLE, Herve´ HUE, Delphine BROS-
SEAU, Hoˆtel-Dieu de Nantes, CISIH Me´decine Interne
-Faouzi SOUALA, Christian MICHELET, Pierre TATTEVIN, Cedric
ARVIEUX, Matthieu REVEST, Helene LEROY, Jean-Marc CHAP-
PLAIN, Matthieu DUPONT, Fabien FILY, Maja RASJTAJACK, CHRU
Pontchaillou de Rennes, Clinique des Maladies Infectieuses
-Louis BERNARD, Fre´de´ric BASTIDES, Pascale NAU, Hoˆpital
Bretonneau de Tours, Service des maladies Infectieuses
-Renaud VERDON, Arnaud DE LA BLANCHARDIERE, Vincent
NOYON, Anne MARTIN, Philippe FERET, CH re´gional Coˆte de Nacre
de Caen, Service de Maladies Infectieuses
-Loı¨k GEFFRAY, Hoˆpital Robert Bisson de Lisieux, Service de
Me´decine Interne
-Claude BEUSCART, Corinne DANIEL, Sylvie LE MOAL, Elizabeth
DUHAMEL, Anne GATEL, Elisabeth PAPE, Centre Hospitalier La
Beauche´e de Saint-Brieuc, Me´decine Interne et Maladies Infectieuses
-Pascale FIALAIRE, Jean Marie CHENNEBAULT, Vale´rie RABIER,
Pierre ABGUEGUEN, Sami REHAIEM, Centre Hospitalier Re´gional
d’Angers, Service des Maladies Infectieuses
-Odile LUYCX, Mathilde NIAULT, Philippe MOREAU, Centre
Hospitalier Bretagne Sud de Lorient, Service d’He´matologie
-Yves POINSIGNON, Anabe`le DOS SANTOS,Virginie MOUTON-
RIOUX, Centre Hospitalier Bretagne Atlantique de Vannes, Service de
Medecine Interne et Maladies Infectieuses
-Dominique HOULBERT, Sandrine ALVAREZ-HUVE, Fre´de´rique
BARBE, Sophie HARET, Centre Hospitalier d’Alenc¸on, Me´decine 2
-Philippe PERRE,Sophie LEANTEZ-NAINVILLE, Jean-Luc ES-
NAULT, Thomas GUIMARD, Isabelle SUAUD, Centre Hospitalier
De´partemental de La Roche sur Yon, Service de Me´decine
-Jean-Jacques GIRARD, Ve´ronique SIMONET, Hoˆpital de Loˆches,
Service de Me´decine Interne
-Yasmine DEBAB, CHU Charles Nicolle de Rouen, Maladies
Infectieuses et Tropicales
- Christine JACOMET, Florence GOURDON, Hace`ne TAS, Hoˆpital
Gabriel-Montpied de Clermont Ferrand, Service des Maladies Infectieuses
et Tropicales
-Claire GENET, Hoˆpital DUPUYTREN de Limoges, Maladies
Infectieuses et Tropicales
- Bruno ABRAHAM, Centre Hospitalier de Brive, Departement de
maladies Infectieuses
-Alain REGNIER, Centre Hospitalier de Vichy, Service de Me´decine
Interne
-Odile ANTONIOTTI, Centre Hospitalier de Montluc¸on, Dermatolo-
gie
-Jean-Michel MOLINA, Samuel FERRET, Matthieu LAFAURIE,
Nathalie COLIN DE VERDIERE, Diane PONSCARME, Nathalie DE
CASTRO, Alexandre ASLAN, Willy ROZENBAUM, Jerome GOGUEL,
Claire PINTADO, Suna BALKAN, Sebastien GALLIEN, Franc¸ois
CLAVEL, Olivier TAULERA, Caroline GATEY, Vale´rie GARRAIT,
Hoˆpital Saint Louis de Paris, Service des Maladies Infectieuses et
Tropicales
-Caroline LASCOUX-COMBE, Olivier TAULLERA, Claire PIN-
TADO, Jeannine DELGADO, Hoˆpital Saint Louis de Paris, Service de
Me´decine Interne
-Julie TIMSIT, Hoˆpital Saint Louis de Paris, Clinique MST
-Laurence GERARD, Hoˆpital Saint Louis de Paris, Service d’Im-
munologie Clinique
-Pierre-Marie GIRARD, Odile PICARD, Ju¨rgen TREDUP, Diane
BOLLENS, Nadia VALIN, Pauline CAMPA, Nelly DESPLANQUE
Hoˆpital Saint Antoine de Paris, Service des Maladies Infectieuses et
Tropicales
-Patrick YENI, Bao PHUNG, Bilguissa DIALLO, Fre´de´rique
GUIROY, Nadia EL ALAMI TALBI, Golriz PAHALAVAN, Franc¸oise
LOUNI, G. Hospitalier Bichat-Claude Bernard de Paris, Service de
Maladies Infectieuses et Tropicales
-Catherine LEPORT, Corinne JADAND, G. Hospitalier Bichat-Claude
Bernard de Paris, Service des Maladies Infectieuses et Tropicales
-Gilles PIALOUX, Thomas LYAVANC, Laurence SLAMA, Vale´rie
BERREBI, Hopital Tenon de Paris, Service des Maladies Infectieuses
-Aure´lie Durel, Agathe RAMI, Maguy PARRINELLO, Hoˆpital
Lariboisie`re de Paris, Service de Me´decine Interne A
-Loı¨c GUILLEVIN, Dominique SALMON, Tassadit TAHI, Catherine
CHAKVETADZE, Linda BELARBI, Odile LAUNAY, Benjamin SIL-
BERMANN, Firouze BANI SADR, Marie-Pierre PIETRI, G. H. Cochin
de Paris, De´partement de Me´decine Interne
-Anne SIMON, Manuela BONMARCHAND, Naouel AMIRAT,
Franc¸ois PICHON, Jean-Luc VOURCH, Michele PAUCHARD, G. H.
Pitie´-Salpe´trie`re de Paris, Service de Me´decine Interne
-Christine KATLAMA, Marc Antoine VALANTIN, Roland TUBI-
ANA, Fabienne CABY, Luminita SCHNEIDER, Sophie SEANG, Hind
STITOU, Saadia BEN ABDALLAH, G. H. Pitie´-Salpe´trie`re de Paris,
Service des Maladies Infectieuses
-Laurence WEISS, Martin BUISSON, Hoˆpital Europe´en Georges
Pompidou de Paris, Service d’Immunologie Clinique
-Jean-Paul VIARD, Jacques GILQUIN, Alain SOBEL, Blanka
HADACEK, Nugyen THU-HUYN, Olivier ZAK-DIT-ZBAR, Agnes
CROS - Hoˆtel Dieu de Paris, Centre de Diagnostic et The´rapeutique
-Paul Henri CONSIGNY, Claudine DUVIVIER, Fatima TOUAM,
Centre Me´dical de l’Institut Pasteur de Paris, Service des Maladies
Infectieuses
-Loı¨c BODARD, Isabelle SAURET, Sylvie GIBERT, Institut Mutua-
liste Montsouris de Paris, De´partement de Me´decine Interne
-Jean-Franc¸ois DELFRAISSY, Ce´cile GOUJARD, Jade GHOSN,
Yann QUERTAINMONT, Martin DURACINSKY, Olivier SEGERAL,
Arnaud BLANC, Delphine PERETTI, Valerie SEGUIN, Erwan
FOURN, Marie jose´e DULUCQ, Hoˆpital de Biceˆtre, Me´decine Interne
-Yves LEVY, Anne Sophie LASCAUX, Jean Daniel LELIEVRE, Ce´cile
DUMONT, Hoˆpital Henri Mondor de Cre´teil, Immunologie Clinique
-Franc¸ois BOUE, Renato FIOR, Hoˆpital Antoine Be´cle`re de Clamart,
Me´decine Interne et Immunologie Clinique
-Pierre DE TRUCHIS, Huguette BERTHE, Hoˆpital Raymond
Poincare´ de Garches, Service des Maladies Infectieuses et Tropicales
-Pierre CHEVOJON, Pierre CHEVOJON, Alain DEVIDAS, Olivier
PATEY, Isabelle TURPAULT, Hoˆpital de Corbeil-Essonnes, Service
He´matologie
-Yvon LEMERCIER, Fabrice CHAIX, Isabelle TURPAULT, Centre
Hospitalier Ge´ne´ral de Longjumeau, Service de Me´decine Interne
Clinical Practice and Changes in ART Guidelines
PLOS ONE | www.plosone.org 8 August 2013 | Volume 8 | Issue 8 | e71473
-Olivier BOUCHAUD, Franc¸ois ROUGES, Sophie ABGRALL,
Regine BARRUET, Frederic MECHAI, Patricia HONORE, Hoˆpital
Avicenne de Bobigny, Maladies Infectieuses et Tropicales
-Elisabeth ROUVEIX, Evelyne REIMANN, Hoˆpital Ambroise Pare´ de
Boulogne, Me´decine Interne
-Audrey THERBY, Alix GREDER BELAN, Claire GODIN COLLET,
Maria RUQUET, Hoˆpital du Chesnay, CH Andre Mignot du Chesnay,
Maladies Infectieuses et Tropicales
-Isabelle MAHE, Emmanuel MORTIER, Martine BLOCH, Anne-
Marie SIMONPOLI, Ve´ronique MANCERON, Isabelle CAHITTE, Ai-
feng ZENG, Benedicte MONTOYA, Hoˆpital Louis Mourier de
Colombes, Me´decine Interne
-David ZUCMAN, Catherine MAJERHOLC, Dominique BOR-
NAREL, Hoˆpital Foch de Suresnes, Me´decine Interne
-Agne`s ULUDAG, Justine GELLEN-DAUTREMER, Agnes. LE-
FORT, A.Tadlaoui, Hoˆpital Beaujon de Clichy, Me´decine Interne
-Vincent DANELUZZI, Juliette GERBE, Centre Hospitalier de
Nanterre, Service de Me´decine Interne
-Ge´roˆme STIRNMAN, Me´lissa COUPARD, Hoˆpital Jean Verdier de
Bondy, Service de Me´decine Interne, Unite´ de Maladies Infectieuses
-Olivier PATEY, BANTSIMBA Jonas, Sophie DELLLION, Pauline
CARAUX PAZ, Benoit CAZENAVE, Laurent RICHIER, Centre
Hospitalier Intercommunal de Villeneuve St Georges, Me´decine Interne
-Vale´rie GARRAIT, Isabelle DELACROIX, Brigitte ELHARRAR,
Laurent RICHIER, Centre Hospitalier Intercommunal de Cre´teil,
Me´decine Interne, He´pato-Gastroente´rologie
-Daniel VITTECOQ, Lelia ESCAUT, Claudine BOLLIOT, Hoˆpital
de Biceˆtre, Service de Maladies Infectieuses et Tropicales
-Annie LEPRETRE, Hoˆpital Simone Veil d’Eaubonne, Me´decine 2,
Consultation ESCALE
-Philippe GENET, Juliette GERBE, Consultation d’Immuno/He´mato-
logie d’Argenteuil
-Ve´ronique PERRONE, Centre Hospitalier Franc¸ois Quesnay de
Mantes La Jolie, Service des Maladies Infectieuses
-Jean-Luc BOUSSARD, Patricia CHARDON, Centre Hospitalier
Marc Jacquet de Melun, Service de Me´decine
-Eric FROGUEL, Phlippe SIMON, Sylvie TASSIE, Hoˆpital de Lagny,
Service de Me´decine Interne
Author Contributions
Conceived and designed the experiments: EK LM CG JFD. Performed the
experiments: RS LM EK. Analyzed the data: EK RS. Contributed
reagents/materials/analysis tools: LM CG EF GP CLC DV JPV JFD PY.
Wrote the paper: EK LM. Critically revised the manuscript: LM RS JPV
CG.
References
1. Egger M, Hirschel B, Francioli P, Sudre P, Wirz M, et al. (1997) Impact of new
antiretroviral combination therapies in HIV infected patients in Switzerland:
prospective multicentre study. Swiss HIV Cohort Study. BMJ 315: 1194–1199.
2. Palella FJ Jr, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, et al. (1998)
Declining morbidity and mortality among patients with advanced human
immunodeficiency virus infection. HIV Outpatient Study Investigators.
N Engl J Med 338: 853–860.
3. Carpenter CC, Fischl MA, Hammer SM, Hirsch MS, Jacobsen DM, et al.
(1996) Antiretroviral therapy for HIV infection in 1996. Recommendations of an
international panel. International AIDS Society-USA. JAMA 276: 146–154.
4. Delfraissy JF, editor (2002) Prise en charge me´dicale des personnes infecte´es par
le VIH. Recommandations du groupe d’experts. Paris: Edition Flammarion. 1–
280 p.
5. Yeni PG, Hammer SM, Carpenter CC, Cooper DA, Fischl MA, et al. (2002)
Antiretroviral treatment for adult HIV infection in 2002: updated recommen-
dations of the International AIDS Society-USA Panel. JAMA 288: 222–235.
6. Hammer SM, Saag MS, Schechter M, Montaner JS, Schooley RT, et al. (2006)
Treatment for adult HIV infection: 2006 recommendations of the International
AIDS Society-USA panel. JAMA 296: 827–843.
7. Yeni PG (2006) Prise en charge me´dicale des personnes infecte´es par le VIH.
Recommandations du groupe d’experts. Paris: Edition Flammarion. 1–368.
8. El-Sadr WM, Lundgren JD, Neaton JD, Gordin F, Abrams D, et al. (2006)
CD4+ count-guided interruption of antiretroviral treatment. N Engl J Med 355:
2283–2296.
9. Emery S, Neuhaus JA, Phillips AN, Babiker A, Cohen CJ, et al. (2008) Major
clinical outcomes in antiretroviral therapy (ART)-naive participants and in those
not receiving ART at baseline in the SMART study. J Infect Dis 197: 1133–
1144.
10. Severe P, Juste MA, Ambroise A, Eliacin L, Marchand C, et al. (2010) Early
versus standard antiretroviral therapy for HIV-infected adults in Haiti.
N Engl J Med 363: 257–265.
11. Hammer SM, Eron JJ, Jr., Reiss P, Schooley RT, Thompson MA, et al. (2008)
Antiretroviral treatment of adult HIV infection: 2008 recommendations of the
International AIDS Society-USA panel. JAMA 300: 555–570.
12. Yeni P (2008) Prise en charge me´dicale des personnes infecte´es par le VIH.
Recommandations du groupe d’experts. Paris: La documentation francaise.
13. Yeni P (2010) Prise en charge me´dicale des personnes infecte´es par le VIH.
Recommandations du groupe d’experts. Paris: La documentation franc¸aise.
Available: http://www.sante.gouv.fr/IMG/pdf/Rapport_2010_sur_la_prise_
en_charge_medicale_des_personnes_infectees_par_le_VIH_sous_la_direction_
du_Pr-_Patrick_Yeni.pdf. Accessed: 3 Jun 2013.
14. Thompson MA, Aberg JA, Cahn P, Montaner JS, Rizzardini G, et al. (2010)
Antiretroviral treatment of adult HIV infection: 2010 recommendations of the
International AIDS Society-USA panel. JAMA 304: 321–333.
15. Sterne JA, May M, Costagliola D, de Wolf F, Phillips AN, et al. (2009) Timing of
initiation of antiretroviral therapy in AIDS-free HIV-1-infected patients: a
collaborative analysis of 18 HIV cohort studies. Lancet 373: 1352–1363.
16. May M, Sterne JA, Sabin C, Costagliola D, Justice AC, et al. (2007) Prognosis of
HIV-1-infected patients up to 5 years after initiation of HAART: collaborative
analysis of prospective studies. AIDS 21: 1185–1197.
17. Kitahata MM, Gange SJ, Abraham AG, Merriman B, Saag MS, et al. (2009)
Effect of early versus deferred antiretroviral therapy for HIV on survival.
N Engl J Med 360: 1815–1826.
18. Cain LE, Logan R, Robins JM, Sterne JA, Sabin C, et al. (2011) When to initiate
combined antiretroviral therapy to reduce mortality and AIDS-defining illness in
HIV-infected persons in developed countries: an observational study. Ann Intern
Med 154: 509–515.
19. Panel on Antiretroviral Guidelines for Adults and Adolescents. (2012) Guidelines
for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents.
Department of Health and Human Services. Available: http://aidsinfo.nih.gov/
guidelines. Accessed: 3 Jun 2013.
20. World Health Organisation. (2010) Antiretroviral therapy for HIV infection in
adults and adolescents Recommendations for a public health approach.
Available: http://www.who.int/hiv/pub/arv/adult2010/en/index.html/. 1–
156. Accessed: 3 Jun 2013.
21. European AIDS Clinical Society Guidlines (2011) European AIDS Clinical
Society. Available: http://www.europeanaidsclinicalsociety.org/images/stories/
EACS-Pdf/eacsguidelines-v6_english.pdf. Accessed: 3 Jun 2013.
22. Asboe D, Aitken C, Boffito M, Booth C, Cane P, et al. (2012) British HIV
Association guidelines for the routine investigation and monitoring of adult HIV-
1-infected individuals 2011. HIV Med 13: 1–44.
23. Troude P, Chaix ML, Tran L, Deveau C, Seng R, et al. (2009) No evidence of a
change in HIV-1 virulence since 1996 in France. AIDS 23: 1261–1267.
24. Rachas A, Warszawski J, le Chenadec J, Legeai C, Teglas JP, et al. (2012) Does
Pregnancy Affect the Early Response to cART? AIDS.
25. Wirtzfeld DA, Mikula L, Gryfe R, Ravani P, Dicks EL, et al. (2009)
Concordance with clinical practice guidelines for adjuvant chemotherapy in
patients with stage I-III colon cancer: experience in 2 Canadian provinces.
Can J Surg 52: 92–97.
26. Leung DY, Hallani H, Lo ST, Hopkins AP, Juergens CP (2007) How compliant
are we with guidelines for coronary angiography in clinical practice? Intern
Med J 37: 699–704.
27. Fervers B, Carretier J, Bataillard A (2010) Clinical practice guidelines. J Visc
Surg 147: e341–349.
28. Cabana MD, Rushton JL, Rush AJ (2002) Implementing practice guidelines for
depression: applying a new framework to an old problem. Gen Hosp Psychiatry
24: 35–42.
29. Cabana MD, Davis MM (2002) Improving physician adherence to cholesterol
management guidelines. Manag Care 11: 18–22.
30. Gnavi R, Picariello R, la Karaghiosoff L, Costa G, Giorda C (2009)
Determinants of quality in diabetes care process: The population-based Torino
Study. Diabetes Care 32: 1986–1992.
31. Robert JRC, Poutignat N, Fagot-Campagna A, Weill A, Rudnichi A, et al.
(2009) Prise en charge des personnes diabe´tiques de type 2 en France en 2007 et
tendances par rapport a` 2001. Bull Epide´miol Hebd 455–460.
32. McGlynn EA, Asch SM, Adams J, Keesey J, Hicks J, et al. (2003) The quality of
health care delivered to adults in the United States. N Engl J Med 348: 2635–
2645.
33. Final Report European Core Indicators in Diabetes Project (2008) European
Commission Available: http://ec.europa.eu/health/ph_projects/2005/
action1/docs/action1_2005_frep_11_en.pdf.Accessed: 3 Jun 2013.
34. Wandeler G, Keiser O, Hirschel B, Gunthard HF, Bernasconi E, et al. (2011) A
comparison of initial antiretroviral therapy in the Swiss HIV Cohort Study and
the recommendations of the International AIDS Society-USA. PLoS One 6:
e27903.
Clinical Practice and Changes in ART Guidelines
PLOS ONE | www.plosone.org 9 August 2013 | Volume 8 | Issue 8 | e71473
35. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, et al. (1999) Why
don’t physicians follow clinical practice guidelines? A framework for improve-
ment. JAMA 282: 1458–1465.
36. Protopopescu C, Raffi F, Roux P, Reynes J, Dellamonica P, et al. (2009) Factors
associated with non-adherence to long-term highly active antiretroviral therapy:
a 10 year follow-up analysis with correction for the bias induced by missing data.
J Antimicrob Chemother 64: 599–606.
37. Preau M, Protopopescu C, Raffi F, Rey D, Chene G, et al. (2012) Satisfaction
with care in HIV-infected patients treated with long-term follow-up antiretro-
viral therapy: the role of social vulnerability. AIDS Care 24: 434–443.
38. Backlund L, Skaner Y, Montgomery H, Bring J, Strender LE (2004) The role of
guidelines and the patient’s life-style in GPs’ management of hypercholesterol-
aemia. BMC Fam Pract 5: 3.
39. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, et al. (2011)
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med
365: 493–505.
Clinical Practice and Changes in ART Guidelines
PLOS ONE | www.plosone.org 10 August 2013 | Volume 8 | Issue 8 | e71473
